A novel Gram-stain-positive, aerobic, motile, non-spore-forming coccus-shaped actinomycete, designated strain YIM 121300 T , was isolated from alkaline sediment in Yuanjiang, Yunnan province, south-west China. Phylogenetic analyses based on the 16S rRNA gene sequence showed that strain YIM 121300
The genus Kineococcus was first proposed to be affiliated to the family Kineosporiaceae by Yokota et al. (1993) . The family Kineosporiaceae (Garrity et al., 2007) has been assigned to the suborder Frankineae and accommodated the genera Cryptosporangium (Tamura et al., 1998) , Kineococcus (Yokota et al., 1993) and Kineosporia (Pagani & Parenti, 1978) . Zhi et al. (2009) later proposed the new family Kineosporiaceae comprising the genera Kineococcus, Kineosporia and Quadrisphaera (Maszenan et al., 2005) . The genera Angustibacter (Tamura et al., 2010) and Pseudokineococcus (Jurado et al., 2011) were subsequently added to this family. At the time of writing, the genus Kineococcus comprises seven recognized species, namely Kineococcus aurantiacus (Yokota et al., 1993) , Kineococcus radiotolerans (Phillips et al., 2002) , Kineococcus gynurae (Duangmal et al., 2008) , Kineococcus xinjiangensis (Liu et al., 2009) , Kineococcus rhizosphaerae (Lee, 2009) , Kineococcus glutinatus (Nie et al., 2012; Euzéby, 2012) and Kineococcus endophytica (Bian et al., 2012) . Kineococcus marinus (Lee, 2006) was reclassified within the genus Pseudokineococcus as Pseudokineococcus marinus (Jurado et al., 2011) . During a study of the actinomycete diversity of saline-alkaline sediment samples, a Kineococcus-like strain, YIM 121300 T , was isolated and identified by using a polyphasic approach. Colonies of strain YIM 121300 T were orange and round with rough edges. Morphological characteristics were observed by scanning electron microscopy (ESEM-TMP; Philips) and transmission electron microscopy [JEM-2100; Japan Electron Optics Laboratory (JEOL)]. Samples used for morphological observation were cultured for 7 days at 28 8C on trypticase soy agar (TSA; Difco). Cell motility was confirmed by the presence of turbidity throughout the tube including semisolid trypticase soy broth (TSB) medium (with 0.5 % agar) and the positive reaction of YIM 38 medium with triphenyltetrazolium chloride (Kelly & Fulton, 1953) . Gram staining was carried out by using the standard Gram reaction (Leifson, 1960) . Cells of strain 121300
T were Gram-stain-positive, motile, non-spore-forming and coccoid-shaped. No hyphae were present. Cells were 1.0-1.3 mm in diameter and occurred singly, in pairs or in clusters and agglutinated strongly with each other (Fig. S1 , available in the online Supplementary Material).
Growth at different temperatures (5-45 8C, at intervals of 5 8C) and at various NaCl concentrations (0-12 %, w/v, at intervals of 1 % NaCl) was examined by growing the cells on YIM 38 agar medium. Growth at different pH values (4.0-12.0, at intervals of 1.0 pH unit) was examined on YIM 38 medium using the buffer system described by Xu et al. (2005) . Catalase activity was determined by production of bubbles after the addition of a drop of 3 % H 2 O 2 . Oxidase activity was observed by oxidation of tetramethyl-phenylenediamine. Urease activity and nitrate reduction were tested as described by Smibert & Krieg (1994) . The ability of the novel strain to use a variety of substrates as sole carbon sources was tested by using the API 50CH system (bioMérieux; 49 substrates). Enzyme activity profiles were tested by using the APT ZYM system (bioMérieux; 19 enzyme activities tested). API tests were performed according to the manufacturer's instruction. Growth of strain YIM 121300
T occurred at 20-35 8C (optimum 30 8C), at pH 7-11 (optimum pH 8) and with up to 4 % NaCl. Results of the physiological characterization are given in the species description and in Table 1 .
Extraction of genomic DNA and PCR amplification of the 16S rRNA gene were done as described by Li et al. (2007) . The 16S rRNA gene sequence obtained in this study was compared with sequences from EzBioCloud using the BLAST program (http://eztaxon-e.ezbiocloud.net/) (Kim et al., 2012) . The gene sequence was aligned with corresponding sequences (retrieved from the GenBank/EMBL/ DDBJ database) using CLUSTAL X1.83 (Thompson et al., 1997) . Phylogenetic trees were reconstructed based on the neighbour-joining (Saitou & Nei, 1987) , maximumparsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) tree-making algorithms by using the software package MEGA version 6.0 (Tamura et al., 2013) . The topologies of the resultant trees were evaluated by using the bootstrap resampling method of Felsenstein (1985) with 1000 replicates. DNA-DNA relatedness was studied using the fluorometric micro-well method (Ezaki et al., 1989; Christensen et al., 2000; He et al., 2005) . The hybridizations were performed with four replications between strain YIM 121300 T and its closest phylogenetic neighbour,
The almost-complete 16S rRNA gene sequence of strain YIM 121300
T was determined and compared with those of representatives of the family Kineosporiaceae. A total of 1339 aligned positions presented were used for phylogenetic analysis. On this basis, strain YIM 121300
T was placed in the genus Kineococcus with highest 16S rRNA gene sequence similarity to K. aurantiacus IFO 15268 T (97.3 %). Levels of 16S rRNA gene sequence similarity between strain YIM 121300 T and other members of the genus Kineococcus were less than 97 %, from 96.7 % (with K. endophytica In the neighbour-joining phylogenetic tree ( Fig. 1) , as in the maximum-parsimony and maximum-likelihood trees, members of the genus Kineococcus were divided into two independent clusters and strain YIM 121300
T formed a distinct subclade within the cluster comprising K. aurantiacus IFO 15268
T and K. gynurae KKD096 T . DNA-DNA hybridization experiments between strain YIM 121300 T and K. aurantiacus JCM 10180 T were performed at the optimal hybridization temperature (50 8C) with four replications. The level of DNA-DNA relatedness between the two was 55¡4 % (Table S1 ), which was well below the threshold value (70 %) recommended for the recognition of a distinct genomic species (Stackebrandt & Goebel, 1994) .
Cell mass of strain YIM 121300 T for chemical analyses was harvested after incubation at 28 8C for 3 days on TSA or in TSB. Cell-wall amino acids and whole-cell sugars were extracted, detected and analysed according to the procedures described by Hasegawa et al. (1983) , Lechevalier & Lechevalier (1970) and Tang et al. (2009) . Menaquinones were extracted (Collins et al., 1977) and detected by HPLC (Tamaoka et al., 1983) . Polar lipids were determined according to published procedures (Minnikin et al., 1979; Collins and Jones, 1980) . Cellular fatty acid analysis was performed using the Sherlock Microbial Identification System (Sherlock Version 6.1; MIDI database: TSBA6; Sasser, 1990) according to the manufacturer's instructions. The G+C content of the genomic DNA was determined by using HPLC (Mesbah et al., 1989) with Escherichia coli JM109 as the reference strain.
The chemotaxonomic properties of strain YIM 121300 T , K. aurantiacus JCM 10180
T and K. glutinatus YIM 75677
T were typical for the genus Kineococcus. The cell-wall peptidoglycan contained meso-diaminopimelic acid, alanine and glutamic acid as the major diagnostic diamino acids. No mycolic acids were detected. In whole-cell hydrolysates, arabinose, galactose, glucose, mannose and ribose were present as the major sugars. The predominant menaquinone was MK-9(H 2 ). The polar lipid profile consisted of diphosphatidylglycerol, phosphatidylglycerol, phosphatidylinositol, phosphatidylinositol mannoside and an unknown phospholipid in trace amounts (Fig. S2) . The major cellular fatty acids were anteiso-C 15 : 0 (67.8 %) and anteiso-C 15 : 1 A (9.1 %) ( Table 2 ). The DNA G+C content was 75.1 mol%, a value in the range reported for species of the genus Kineococcus (Table 1) . T , was 55¡4 %, a value well below the threshold value (70 %) for species identification. In conclusion, the levels of 16S rRNA gene sequence similarity between strain YIM 121300 T and related species of the genus Kineococcus suggested the organism belonged to a novel genomic species. Strain YIM121300 T possessed differential phenotypic features compared with some related strains of the genus Kineococcus, such as utilization of methyl a-D-mannopyranoside and potassium 2-ketogluconate, positivity for valine aminopeptidase and cystine aminopeptidase, negativity for phosphoamidase, a more border pH range for growth and characteristic cell-wall sugars (Table 1) . Thus, based on phylogenetic analysis, physiological tests and chemotaxonomic features, it is evident that strain YIM 121300 T represents a novel species within the genus Kineococcus, for which the name Kineococcus gypseus sp. nov. is proposed. *Summed features are groups of two or three fatty acids that cannot be separated by GLC with the MIDI system. Summed feature 1 contains one or more of the fatty acids C 13 : 0 3-OH and iso-C 15 : 0 H, summed feature 2 C 14 : 0 3-OH and iso-C 16 : 1 , summed feature 4 iso-C 17 : 1 and anteiso-C 17 : 1 , summed feature 6 C 16 : 1 v6c and C 16 : 1 v7c, and summed feature 7 C 19 : 1 v6c.
